Marine economy is an important growth stage of Chinese economic development in the 21st century. The Chinese marine economy has become a technology and capital-intensive economy from extensive past development of economy. The human capital factor has become an indispensable and important driving force for the domestic marine economy. Different with the existing literature on human capital elements, which is focused on the study of the average level of education represented by the stock of human capital, this article uses the per capita education expenditure within the region to measure human capital increment, explain the coastal marine economic development momentum. At the same time, the author analyzes the correctness of this interpretation and analysis from the data of 11 coastal provinces and autonomous regions in China from 2006 to 2014. Based on this, some feasible policy suggestions would be put forward.
Introduction and Review of Earlier Work
As we all know, with the growth of the domestic population and the continuous reduction of per capita land resources, the exploitation of marine resources and the development of the marine economy have become the major directions for the Chinese people on continuously utilizing resources and developing their social economy in the 21st century. Since the beginning of the 21st century, China has made remarkable achievements and considerable progress in the field of ma-rine economy. According to Statistical Communique of the People's Republic of China National Economic and Social Development and Chinese Ocean Economic Statistics Communique from 2000 to 2016, in total terms, the total domestic marine economy has increased from 229.70 billion yuan in 2000 to 7050.70 billion yuan in 2016, whose ratio to the GDP rose from 2.60% to 9.48% at the same time, and the average annual compound growth rate was over 23% in the same period, higher than the growth rate of the GDP of the country. In terms of structure, the share of primary economy in Chinese marine economy has dropped from 43% in 2003 to only 5.1% in 2016. At the national level, the domestic marine economy has become an indispensable and important engine for the national economy, because it has developed rapidly and its influence has been continuously enhanced.
However, with using the variable coefficients of per capita marine economic output of coastal provinces, which is based on sea-related employment population, there were great differences in the development of marine economy in coastal regions because of significant differences on resource endowments and political and economic environment, though these have been shrinking in recent Theory established by Romer (1986) [2] and Lucas (1999) [3] , regional economic growth is affected by the input not only on material capital input but also on human capital. It's not hard to conclude that, as an important part of the economy in the coastal provinces, the development of the marine economy will also be affected by its human capital, including its marine resources and material capital. Schultz's (1961) [4] empirical study on the formation and impact of human capital also suggested that the human capital formed by investment in education contributed over 30% of the U.S. economic growth during the period from 1929 to 1957. Therefore, it could be further concluded that the level of coastal marine economic development, is likely to be affected by its investment in education.
Reviewing the recent Chinese studies on the development of education and marine economy, most Chinese scholars focused on how to build an oceanographic education system around the marine economy, such as Lin Niandong [12] and Yu Mengxuan and An Ping (2016) [13] suggested that the regional level of human capital, measured by the average length of education, has a significant impact on the development of regional marine economy.
Therefore, between the education investment and regional marine economic development, there is indeed the potential and significance of further mining.
In summary, this paper argues that choosing average years of schooling as the proxy for the stock of human capital in the region would explains the large differences in marine economic development among the coastal provinces, but the proxy variables for regional human capital growth may be more persuasive in The main reason is that since the 21st century, the technological advance on which Chinese marine economy depends is more likely to be the diffusion rather than the innovation of existing marine technologies. As Tang Na (2011) [15] emphasized, in the long run, the scientific and sustained growth of the marine economy could not be separated from the advancement of marine science and technology, and advances in science and technology have not been neglected and replaced in almost all the macroeconomic growth models. However, for a certain period, especially for developing countries with weak foundation in marine science and technology, it's difficult for marine science and technology to achieve a breakthrough progress, and then the improvement of labor productivity in the maritime industry is the result of the proliferation of existing marine technologies, which is equal to the popularization of the application of marine technology in the labor force in the marine economy related industries. The basis for the continuation of the diffusion of marine technology is the system of labor training and upgrading which is built and enriched by continuous investment in education. In other word, without corresponding degree of education, no matter how advanced the ocean technology which they introduce and create is, the scope of applications would become very small because of unscientific Based on the above conclusions of the theoretical analysis, we propose the following theoretical assumptions for empirical analysis and test: the higher the education expenditure of the local governments in the coastal provinces, the more the human capital of the regional marine industry will increase and the higher the level of marine economic output will be.
Theoretical Analysis and Empirical Assumptions

Empirical Test and Analysis
Establishment of Empirical Model
According to the theoretical analysis of part II, The object of our study is the impact of local education expenditure on regional marine economy. So, the explained variable in this paper is the regional marine economic output used to measure the development of marine economy, and the core explanatory variable is the regional education expenditure used to measure the input of education, and the key control variables include the regional fixed assets investment used to measure the input of material capital and the regional sea-related employment population used to measure the labor input. To separate the impact of demographic factors, except for the sea-related employment population, the variables used in this model are per capita variables calculated based on corresponding population. According to the Cobb-Douglas production function, we establish the following measurement model for empirical test. 
Data Sources and Descriptive Statistics
The Table 1 shows the descriptive statistics of the explained variable, explanatory variables and control variables. There are no extreme anomalies and the overall quality is good enough for further analysis.
Measurement Results of Model
According to the above, the data in this article is short panel data. With Table 2 shows the measurement results of fixed effect model and random effect model.
Robustness Test
According to the Part 3.3, the regression results of the econometric model using the fixed-effects model and the random-effects model are basically the same, which suggests that the empirical test results of the econometric model is robust.
At present, universities and colleges in China need to undertake quite a few scientific research tasks in addition to the corresponding higher education, and a considerable part of the scientific research funding is also used for the training of scientific researchers. Therefore, in a broader sense, the investment of human capital in Chinese society should include two parts: expenditure on education and expenditure on science and technology. Considering this situation, the Z. Q. Li Table 3 shows the descriptive statistics of proxy expenditure per capita for science and technology expenditures. Table 4 
Analysis of Empirical Test Result
Based on the above analysis and test, since the 21st century, the marine economic development in all the Chinese coastal provinces has relied more on the investment in fixed assets and the improvement of the quality of sea-related employment rather than on the growth of the labor force in the marine industry.
Therefore, the increase of per capita education expenditure in the regional fiscal expenditure would promote the development of the regional marine economy through the improvement of the output level of per capita regional marine economy.
Conclusions and Suggestion
In summary, as an important source of human capital in the coastal areas, the higher the per capita level of education expenditure in local finance, the faster the growth of per capita human capital accumulation in the region, and the Z. Q. Li higher the quality of the sea-going labor force, and the greater the per capita output of marine economy. It suggested that increasing expenditures on education in the coastal provinces would effectively improve the productivity of the marine economy in the short term and also translate into the accumulation regional human capital in the long term. In other word, increasing government spending on education would be conducive to the sustainable development of marine economy and industrial upgrading during the entire economic development cycle.
Based on the conclusions of this study, the following suggestions are made.
The first is that educational expenditure in coastal provinces should not only focus on the innovation and popularization of marine science and technology in maritime-related majors in universities and colleges but should also provide more training courses and opportunities to practitioners in the marine industry.
Of course, the improvement of the quality of newly-added labor force will significantly provide the average level of the total number of employed persons involved in the sea. However, the improvement of the quality of the existing labor force should not be overlooked. Providing training to serving marine industry practitioners not only helps to raise the overall quality and skill level of the entire sea-related labor force, but also serves as a guideline for the diversion of learning ability as an evaluation criterion during the period of industrial restructuring and upgrading.
The second is that education expenditures in coastal provinces should in-Z. Q. Li crease the investment in the integration of industry and education and research.
Therefore, industrial practice and technological innovation will be better integrated in sea education. In addition, this approach will bring the following benefits. First, it can effectively reduce the time and cost of marine professional graduates from theory to practice; second, it can improve the practicability of marine scientific and technological innovation; third, it helps industrial practice to feed marine educational content.
